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Analysis of interfacial chemical-bonding states
in organic-inorganic hybrid structures for flexible electronics
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Organic-inorganic hybrid structures, which are composed of inorganic functional layers on polymer substrates
and/or on organic functional layers (eg. organic semiconductors), are expected as a key materials system for
future development of flexible electronics devices. For successful fabrication of these devices, it is required to
control chemical bonding states in nano layers at the polymer surface and/or at the organic-inorganic interface
without suffering degradations of molecular structures in the polymer layers. As one of the effective plasma
sources for polymer processing, novel plasma sources have been developed with multiple low-inductance
antenna (LIA) modules, which allowed considerable suppression of ion energy distribution sufficiently less
than 10 eV. In this study hard x-ray photoelectron spectroscopy was carried out at the beam line BL47XU in
the SPring-8 for non-destructive depth analysis of chemical bonding states in nano layers at the plasma-exposed

polymer surface and at the Si-film/polymer interface prepared with the plasma source.
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Fig.1 Cls HXPES spectrum of PET films exposed to Ar+O,
plasma measured at a TOA of 88 deg.
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Fig.2 Cls HXPES spectrum of PET films exposed to Ar+O,

plasma measured at a TOA of 30 deg.
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Interface between polymer
substrate and Si thin film

Fig. 3
polymer (PMMA) at various take-off angles.

Si 2p and C 1s spectra of Si-deposited
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